Introduction: Helicopter Emergency Medical Services (HEMS) aims to bring a highly specialised crew to the major incident for triage, treatment and transport. When the site is difficult to access, HEMS may be the only mode of transportation of both personnel and patients. We aim to systematically review literature pertaining to Helicopter Emergency Medical Services (HEMS) part of handling major incidents. Further, to extract data and appraise the methodology in the included studies.
Helicopter Emergency Medical Services (HEMS) aims to bring a highly specialised crew to the incident for triage, treatment and provide a time-efficient way of transporting patients directly to trauma centre for definitive care. (3, 4) When the site is difficult to access, HEMS may be the only mode of transportation of both personnel and patients. (4, 5) The triage system in use has to be valid and reliable to prevent both overtriage and undertriage.(6,7) When specially trained personnel perform the triage, hospitals may avoid reaching their surge capacity. (6) (7) (8) (9) (10) The HEMS crew may also provide an overview of in-hospital resources, thereby increasing the probability of getting the right patient to the right place in the right time. (11) However, HEMS crew combinations may differ from country to country. (12) We aim to review literature describing the role of HEMS in major incidents. Data extraction and quality appraisal will aim to evaluate if this costly resource is used mainly for transportation and to what extent they contribute in triage, treatment and other incident management tasks.
METHODS

Study selection:
Search terms include "Air Ambulance" AND "Major Incidents" (Additional file I for search strategy). The search will include papers published in the period from 1950 -date of search.
We will scan reference lists of included articles for relevant studies.
Databases:
-Medline Grey literature will not be included. Previous experience has shown that this generates a large workload without results. (13) Inclusion criteria:
-Literature describing role of HEMS in major incidents.
-Original manuscripts.
Exclusion criteria:
-Articles in languages other than English and Scandinavian.
-Articles without abstract.
-Book chapters.
-Letters to the editor, comments and editorials.
One author (ASJ) will scan titles and abstracts and exclude articles clearly not meeting inclusion criteria. The included articles will be divided to the authors in pairs (ASJ and MR, SF and SJMS) and screened further for eligibility. Uncertain articles will be subject to consensus between the authors, and excluded articles will be listed with reason in the final article. ASJ will perform quality appraisal (box 1) and will extract pre-defined data from included articles and enter them into a data extraction template. (14) The data extraction (box 2) has been pilot tested on 4 randomly selected articles. Included articles will be described separately, but articles describing the same major incident will be compared and grouped.
Authors of included articles with e-mail listed will be contacted if necessary.
Box 1
Quality appraisal Internal validity (yes, no not applicable)
Is the author a person directly involved in the major incident medical response?
Does the literature provide reference to where the data was obtained?
Does the literature provide reference to how the data was obtained?
Do the authors have conflicts of interest?
Has an ethics committee approved the reporting?
External validity
Does the literature describe the local EMS and HEMS structure before the incident? Are the medical resources used in the major incident response clearly described?
Does the literature report the type, number and capacity of HEMS?
Are there indications on missing data?
Are other limitations discussed?
Is the study design clearly explained?
Box 2 describes the different terms and characteristics that will be extracted from the included articles.
Data extraction -does the included literature report the following:
Pre-incident data on affected area:
-Basic information on affected area?
-Basic information on affected population?
-Accessibility in the region?
-Other relevant pre-event information?
HEMS characteristics:
-Population covered by HEMS?
-HEMS service area? -What tasks did they preform?
-Which pre-hospital resources were lacking?
-Pre-hospital surge capacity described?
-Patient logistics described? -Hospital surge capacity described?
-HEMS: o Where other tasks preformed?
-Communication described?
-Triage described?
-Risks described?
-Scene safety described?
-Other responses reported?
Patient characteristics:
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Identify the report as a systematic review.
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number.
Describe the rationale for the review in the context of what is already known.
Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched.
Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.
State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).
Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators.
List and define all variables for which data were sought Risk of bias in individual studies done at the study or outcome level), and how this information is to be used in any data synthesis. -eligibility criteria.
Summary measures 13 Synthesis of results 14
RESULTS -will be described in final article
Study selection 17 Study characteristics 18
State the principal summary measures (e.g., risk ratio, difference in means).
Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis.
Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).
Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.
For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.
Present data on risk of bias of each study and, if available, any outcome-level assessment (see Item 12) .
Results of individual 20 studies intervention group and (b) effect estimates and confidence intervals, ideally with a forest plot.
For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., health care providers, users, and policy makers).
Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias).
Provide a general interpretation of the results in the context of other evidence, and implications for future research.
Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. patients. This systematic review will identify, describe and appraise literature regarding the role of HEMS in medical response to major incidents. We aim to improve knowledge on HEMS role in a major incident and provide a basis for future research.
Methods and analysis:
A systematic literature review will be conducted with search phrases that combine HEMS and major incidents to identify when and how HEMS have been used.
Included literature will be subject to quality appraisal and data extraction.
Ethics:
No ethical approval is sought because this is a literature review. It will be submitted to a peer-reviewed journal and the PRISMA guidelines will be followed.
Registration details: PROSPERO CRD42013004473
Article focus
We aim to identify, describe and appraise relevant literature regarding the role of HEMS in medical response to major incidents.
Key messages
Collecting and reviewing data from previous experiences may improve HEMS role in medical response to major incidents.
Strengths and limitations of study
The major strength of this article is that it is a systematic literature review.
The main limitation is that only English and Scandinavian languages are included. HEMS aims to bring a highly specialised crew to the incident for triage, treatment and In previous literature, death and disease have been the most common outcomes evaluated, whilst discomfort, disability, dissatisfaction and depth (cost) where infrequently measured.
(13) Earlier reviews have tried to determine whether HEMS, compared to ground emergency medical services (GEMS), improve mortality and morbidity, although morbidity was difficult to assess. (3, 14) A meta-analysis on the percentage of HEMS patients transported with nonlife threatening injuries has been preformed.(15) Other reviews, with non-systematic design, have aimed to determine outcomes in literature, (16, 17) identify patients that will benefit from HEMS, (18) This systematic review will identify, describe and appraise literature regarding the role of HEMS in medical response to major incidents. We aim to improve knowledge on HEMS role in a major incident and provide the basis for future research. Databases:
METHODS
Study selection:
Grey literature will not be included. Previous experience has shown that this generates a large workload without results. (21) Inclusion criteria:
-Literature describing the role of HEMS in medical response to major incidents.
Exclusion criteria:
One author (ASJ) will scan titles and abstracts and exclude articles clearly not meeting the inclusion criteria. Uncertain articles based on abstract will be subject to consensus between all of the authors. The remaining articles will be derived inn full-text and divided to the authors in pairs (ASJ and MR, SF and SJMS) and screened further for eligibility according to inclusion and exclusion criteria listed above. The articles excluded in this phase will be listed with reason in the final article. Reference lists of included literature will be scanned to identify relevant literature. Authors of included articles with e-mail listed will be contacted if necessary. ASJ will perform quality appraisal (box 1) to depict the internal and external validity of the literature at hand and extract pre-defined data from included articles. Data extraction (box 2) will aim to describe the incident background and how HEMS contribute on will be entered into a template (22) (box 2) which has been pilot tested on four randomly selected articles. The results of quality appraisal and data extraction will be double-checked by another author. Included articles will be described separately, but articles describing the same major incident will be compared and grouped.
Box 1
Quality appraisal
Internal validity (yes, no, not applicable)
Do the authors have conflicts of interest?
External validity
Does the literature describe the local EMS and HEMS structure before the incident?
Is the major incident clearly described?
Are the medical resources used in the major incident response clearly described?
Data extraction -does the included literature report the following:
-Other pre-incident data on the affected area?
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Ethics and publication
No ethics approval is considered necessary because this is a literature review. The protocol is registered in PROSPERO (CRD42013004473), the international register of systematic reviews. The final article will use the PRISMA guidelines and it will be published in an open access, peer-reviewed journal.
Authors' contributions
ASJ and MR conceived the idea. All authors were part of the study design. ASJ, SF, SJMS and MR wrote the manuscript. All authors have approved final version of protocol. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Cochrane Library (including The Cochrane Central Register of Controlled Trials (CENTRAL)) #1 helicopter* or hems* or (air* next ambulance*) or (medical near air*) or aeromedical or aero-medical* or rotorcraft* or (rotor next wing*) or helipad*:ti,ab,kw #2 casualt* or accident* or calamit* or fatalit* or catastroph* or traum* or polytrauma or injur* or disaster* or triage* or terror*:ti #3 ((mass* or major or multiple or complex) near (incident* or emergen*)):ti #4 ((mass* or major or multiple or complex) near (casualt* or calamit* or fatalit* or catastroph* or disaster* or incident*)):ti,ab,kw #5 #2 or #3 or #4 #6 #1 and #5 In previous literature, death and disease have been the most common outcomes evaluated, whilst discomfort, disability, dissatisfaction and depth (cost) where infrequently measured.
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Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r p e e r r e v i e w o n l y which were pre-specified.
Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.
Results of individual 20 studies intervention group and (b) effect estimates and confidence intervals, ideally with a forest plot. Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., health care providers, users, and policy makers).
Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.
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